Structure-based discovery and optimization of potential cancer therapeutics targeting the cell cycle.
Progress has been made recently in the structure-based optimization of novel cell cycle antitumor therapeutics based on cyclin-dependent kinase (CDK) inhibition. A novel inhibitor series based on the 2-amino-4-heteroaryl-pyrimidine scaffold was discovered using the LIDAEUS high-throughput docking methodology, and was subsequently optimized for CDK2 potency through information provided by crystallographic complex structures. A computational study of CDK4 inhibitors led to the incorporation of selectivity determinants into a pyrimidine pharmacophore to generate isoform-specific inhibitors. In addition, molecules from the inhibitor series have been crystallized in complex structures with both monomeric inactive CDK2 and an active complex of CDK2 bound to cyclin A or E. This crystallization revealed that significant differences exist in the affinity of the inhibitors for active and inactive states of CDK2. Information on differences in affinity facilitates the prediction of experimental binding of inhibitors and allows for the further development of structure-guided design.